Collagen-induced platelet aggregation and release. I Effects of side-chain modifications and role of arginyl residues.
To investigate the mechanisms governing collagen interaction with blood platelets, the effects of side-chain modifications on collagen-induced platelet aggregation and release of serotonin were studied. Since many chemical modifications alter the ability of collagen to form fibers that, according to current theory, may complicate interpretation of data, we eliminated this possibility by using collagen stabilized in a native-type fibrillar structure by treatment with either glutaraldehyde or ultraviolet irradiation. Acetylation, methylation, succinylation, treatment with 2,4-dinitrofluorobenzene, 2,4,6-trinitrobenzene sulfonic acid or 1,2-cyclohexanedione, and deguanidination with hypobromite were used to modify collagen side-chain reactive groups: amino, carboxyl, hydroxyl and guanidino. Both unmodified monomeric dispersed and fibrillar collagen preparations initiated platelet aggregation and release, although the kinetics and magnitude of the response were different. Monomeric collagen which had been modified by deguanidination, methylation or succinylation, failed to polymerize in physiological conditions and did not induce platelet aggregation and release. However, none of the chemical modifications of stabilized native-type collagen fibers, except treatment with hypobromite or cyclohexanedione, had an effect on collagen-induced platelet aggregation and release. Both hypobromite and cyclohexanedione modified guanidino groups of arginyl residues. Results showed that the ability of a collagen sample to induce platelet aggregation and release of serotonin is dependent on the arginine content of fibrillar collagen. These data demonstrate that manipulation of amino, carboxyl and hydroxyl groups is unimportant as long as the native-type fibrillar structure is maintained, and that arginyl residues are directly involved in collagen-platelet interaction. Moreover, the data suggest that only the arginyl residues in the Y position of the tripeptide unit Gly-X-Y of collagen are responsible.